REMARKS 



Claims 1-10, 12, 70-73, and 75-102 have been rejected under Section 103 as being 
unpatentable over WO 91/16409. The Examiner states that the reference discloses a liquid 
detergent composition comprising a primary alcohol sulfate wherein the sulfate had been made 
commercially under the tradenames UAL 125, DOBANOL 25, EMPICOL LX, and TEXAPON as 
discussed on page 3, lines 10-19, of the reference. The Examiner's rejection is respectfully 
traversed. 

The lowest possible amount of branches for any composition claimed in the present 
claims is 70 percent, i.e., the compositions have an average number of branches per molecule of at 
least 0.7. The Applicants assert that such a composition is not disclosed in the cited reference. 
DOBANOL 25 is another trademark used for the product NEODOL® 25 primary alcohol sulfates. 
NEODOL® 25 alcohol is a mixture of NEODOL® 23 alcohol (a blend of C12 and C13 alcohols) 
and NEODOL® 45 alcohol (a blend of C14 and C15 alcohols). All of these alcohols are made by 
modified OXO chemistry and contain approximately 80 percent linear primary alcohol and 
approximately 20 percent 2-alkyl branched primary alcohol. Thus, this material does not fall within 
the scope of the claims of the present application because they are only approximately 20 percent 
branched. 

EMPICOL LX is a fatty alcohol sulfate which is linear. TEXAPON LS is a 
triethanol amine sulfate. Neither of these materials fall within the scope of the present claims. 

LIAL 125 alcohol is mentioned on page 3 and LIAL 123 and LIAL 145 alcohol 
were used in the examples. UAL 145 alcohol is characterized by the author of the cited reference 
as being a C14-C15 PAS being 60 percent branched (see footnote 3 on page 15 and footnote 3 on 
page 16). LIAL 123 is used in the example on page 18 and it is characterized in footnote 6 as a C12- 
Ci3 PAS being 60 percent branched. Obviously, the extent of branching in materials used in the 
examples and discussed in the specification is much lower than the minimum required by the 
claims of the present application. 

The Applicants have enclosed a copy of Technical Bulletin 22/91 of EniChem 
Augusta Industrial which is entitled "LIAL Detergent Alcohols." The LIAL alcohols are described 
in general on page 8 of the Technical Bulletin wherein the structures of the various isomers are 
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given. It is clearly shown that the linear isomer is approximately 50 percent of the alcohol and the 
branched isomers amount to approximately 50 percent of the total. Therefore, the extent of 
branching in the LIAL products is approximately 50 percent in general. 

The properties of LIAL 111, LIAL 123, LIAL 125, and LIAL 145 are given on page 
10 and the four following pages give typical gas chromatograms for these four products including 
the area percent for each of the isomers. It can be seen that the total of the area percent adds up to 
approximately 100 percent. For LIAL 111 alcohol, it can be seen that the linear species 1- 
undecanol is 49.334 percent, the linear isomer 1-dodecanol, has an area percent of 0.593 percent 
and for the other linear isomer, 1-tridecanol, the area percent is 0.326 percent. Thus, it is clear that 
the percent of branched material is approximately 50 percent and does not fall within the scope of 
the present claims. 

For LIAL 123 alcohol, the total of the linear species 1-dodecanol (21.871 percent), 
1-tridecanol (24.415 percent), and 1-tetradecanol (0.155 percent) is 46.441 percent. Therefore, the 
degree of branching in this material is approximately 53-54 percent and does not fall within the 
scope of the present claims. 

For LIAL 125, the total of the linear species 1-undecanol (0.097 percent), 1- 
dodecanol (11.747 percent), 1-tridecanol (14.148 percent), 1-tetradecanol (11.972 percent), and 1- 
pentadecanol (5.441 percent) is approximately 43 percent. Thus, as stated in the reference, the 
amount of branching in this product is approximately 60 percent and does not fall within the scope 
of the claims of the present invention. 

For LIAL 145, the total amount of linear material, 1-dodecanol (0.245 percent), 1- 
tridecanol (0.371 percent), 1-tetradecanol (23.207 percent), and 1-pentadecanol (15.657 percent) is 
approximately 39.5 percent. Thus, the amount of branched material in this product is 
approximately 60 percent as stated in the reference. This product does not fall within the scope of 
the present claims. 

The Examiner states that it would have been obvious to one of ordinary skill in the 
art to formulate a biodegradable primary alcohol sulfate as claimed herein because the reference 
teaches that commercially available sulfates are biodegradable, branched, and have the same degree 
of branching as required by the claims of the present application. The Examiner states that many 
commercially available products possess many of the characteristics claimed in the invention and 
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that, in the absence of a showing to the contrary, one of ordinary skill in the art would reasonable 
construed the sulfates of the reference as encompassing the claim sulfate. 

First of all, the Applicants have clearly established that the reference does not 
encompass the claimed sulfates because the products disclosed therein have a lower degree of 
branching than the nainimum degree of branching required by the claims of the present application. 
Second, the Applicants have provided a side by side comparison of prior art sulfates such as those 
mentioned in the reference with sulfates which fall within the scope of the claims of the present 
application. 

Table I on page 32 of the specification gives the MMR structural characterization 
for the alcohols which fall within the scope of the present invention and NEODOL® 45 alcohol 
which, as discussed above, is approximately 80 percent linear and is similar to the DOBANOL 
material used in the reference. In Table n on page 34, sulfates of these alcohols were compared for 
percent biodegradation over time. It can be seen that all but one of the materials within the scope of 
the present invention had better long term biodegradability than the comparative sulfate and that 
two of the materials within the scope of the present invention exhibited 100 percent biodegradation. 

Table m on page 34 in terms of multisebum detergentcy. It can be seen that all but 
one of the sulfates within the scope of the present invention exhibited considerably better 
detergency in both cold and warm water than the comparative sulfate. 

The Applicants assert that the data described in the examples for the sulfates of the 
invention provides a sufficient showing that the claimed materials are better than the prior art 
described in the reference. Therefore, the Applicants assert that the Section 103 rejection has been 
overcome and respectfully requests an early notice of allowance. 

Respectfully submitted, 

DAVID M. SINGLETON, LOUIS KRAVETZ, 




Their Attorney, Donald F. Haas 
P. O. Box 2463 Registration No. 26,177 

Houston, Texas 77252-2463 (713) 241-3356 
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D E T E R G EN T A LC O H O L S 



Copy 



EnlChem Augusta Industriale 



L I A L 



Primary Alcohols 
for Detergent Manufacture 
aifid ^ther ihdiistri^i Uses 



1, INTRODUCTION 



LIAL is the brand name of the high molecular mass primary alcohols 
produced by EniChem Augusta Industriale in its 80,000 MT/year plant 
in Augusta (Sicily). 

The LIAL family includes four different grades of alcohols, distinguished 
by their different range of homolog distribution and different average 
molecular mass. 

The numerical suffixes following the brand name LIAL indicate the grade 
of the product and the length of its alkyl group. 

Thus, LIAL 111 is an alcohol with an alkyl group of eleven carbon atoms, 
wdiile LIAL 123 and LIAL 145 are mixtures of Cj^- and of C^^-Cjj 
alcohols respectively. 

LIAL 125 is obtained by mbdng LIAL 123 and LIAL 145 in equal ratio 
by mass and includes therefore four consecutive homologs. 
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2. MANUFACTURE AND STRUCTURE OF LIAL 

LIAL are manufactured by hydroformylation of internal n-olefins 

with a gaseous mixture of carbon monoxide and hydrogen, in the presence 

of a cobalt hydrocarbonyl catalyst. 

Figure 1 shows a simplified block diagram of the process. 

After exhaustive separation from the catalyst, the oxo-crude aldehydes 

are catalytically hydrogenatcd and converted into alcohols. ( 

The product is then fractionated in a distillation section, where the light 

and heavy ends are removed. 

A final hydrogenation treatment reduces insaturations and carbonyls 
still present in the raw alcohol to very low levels. 
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Figure 1 - LIAL: flow-sheet of prod ucl ion process 
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Due to the chemical structure of the olefin feedstock, the derived UAL 
arc primary and fundamentally linear atcohols wiih a carbon atom number 
increased by one unit compared with that of the parent n-olcfins. 
Seen in greater detaiJ, the alkyi structure of LIAL Is a mixture of completely 
straight chain and monohranched Isomers in a ratio very close to one. 
Figure 2 shows as an example the chain structure of the difTcrenl isomers 
present in LIAL 111. 



C-C-C-C-C-C-C-C-C-C-C-OH 



approx. 50% 



C-C-C-C-C-C-C-C-C-C 

I 

C-OH 



C-C-C-C-C-C-C-C-C-C 

I 

C-OH 

C-C-C-C-C-C-C-C-C-C 

,r '■ ■ 

C-OH 



C-C-C-C-C-C-C-C-C-C 

■ I 

C-OH 



approx. 50% 



I'ifiurc 2 - S(ru«urc of l.f AI, 111 



The. substantially linear structure of the atkyi ensures the prompt and easy 
biodegradabjlity of both ani(5nic and nonionic LI AL-dcrivcd surfactants. 



3. PRODUCT CHARTS 



LIAL are high purity colourless liquids with odour very low of its kind. 
The salient physical and chemical properties that are typical of the LIAL 
line, the specifications to which these alcohols are customarily produced, 
and the gas chromatograms obtained with capillary columns are given 
in Table 1 and in Figures 3 through 6 respectively. 
All data refers to standard trade products. 

The analytical methods employed to describe the products are drawn 
from two sources: 

- ASTM, of the American Society for Testing and Materials, and 

- CR, of EniChem Augusta Industriale, 

The latter are available in Italian or English upon request. 



Appearance al 25 "C 

Colour APIIA 

Dcnsiiyat20*C (Kg/r) 

(:ic:»rroin( CC) 

Poar Point (*C) 

I'bsh Point, PWCC ('C) 

Orhon Oistribution (% Ma&s) 

- CIO 
-CM 
.C12 
-C13 
-Cl-I 
-CIS 

CI 6 

Avcmgc Molecular Mass 
I. incnr Alcohols {% Maw) 
Monobranchc<J Alcohols (% Ma&s) 
DisiiKution Range at 1.013 bar 

- KB.P. ("C) 

Hydroxyl Number (mg KOlVg) 
AciU Vtiluc (mg Kon/g) 
S;tponific»tton Value (rag KOM/g) 
CarlHinyl Number (mg KOM/g) 
Bromine fodcx (mg Brj/lOOg) 
Water (% Mass) 
Ilytlrocarbojii Mass) 



TEST MHTIJOO i IJAf- 111 



typical v;iluc 



ASTM D 
ASTM D 1298 
CR 541/12 
ASTM D 97 
ASTM 
CR 1076 



CR 107r> 
CR 1076 
CR 1076 
ASTM D 86 



CR 541/8 
CR 541/4 
CR 541/7 
CR 541/5 
ASTM D 1491 
ASTM U 1744 
CR 1076 



UAL 123 
typical value 



clear liquid 
5 

0.ft29 
2 
i 

120 

2(a) 

94 
4(b) 



172 
50 
50 

239 
264 
326 
0.03 
0.05 
0.08 
30 
0.04 
0.05 



clear liquid 
5 

0.836 
10 
5 

126 



42 
56 
13(d) 



194 
43 
57 

253 
277 
289 
0.02 
0.01 
0.10 
25 
0.04 
O.OS 



IJAI, 125 

typical value 

clear liquid 
5 

0X36 
12 
6 

132 



0^(c) 

20 

31 

29 

19 
0.8(e) 

207 

41 

59 

261 
298 
273 
0-03 
0.02 
0.10 

30 
0-04 
0.10 



PROFriRTY 



Appearance al 25 •C 

Colour APHA 

Mash Point, PMCC ("C) 

Carbon Oislribmion (% Mass) 

-CIO 

-cn 

^C12 
- C13 
-C14 

-<:i5 

-C16 

Average Molecular Mass 
lly^lro.xy^Numbc^ (mg KOII/g) 
Acid V;iluc (mg KOH/g) 
SaponiOcaiion Value (mg KOH/g) 
Carb*»nyl Numl>er (mg KOIl/g) 
Uromi^ie Iiidc;^ (mg Br^/lOO g) 
WaiLf (% Mans) 
Jlydr<K:arl>f>ns (% Mass) 



TEST MKTIIOD \A\U 111 



specification 



ASTM D J 209 
ASTM D 93 
CR 1076 



CR 1076 
CR 541/8 
CR 541/4 
CR 541/7 
CR 541/5 
ASTM 1> 1491 
ASTM D 1744 
CR 1076 



clear liquid 
10 max 

> up 

5 max (a) 

90 min 
5 max (b) 



1 70- 175 
324-328 
OTO max 
0,10 max 
O.JO max 
50 max 
O.IO max 
0.10 max 



lO< I'll 
ib)> rn 



-lAL 123 



Npecificatjon 



ctcar liquid 
10 max 
> 125 



I max(c) 
38-48 
52-62 

3 max (d) 



192.196 
287-293 
U.lOmax 
0.15 max 
0.15 max 
50 max 
O.JO max 
0.10 max 



(c> < Cl2 
(>))>CI3 



LIAL 125 

specification 

clear liquid 
10 max 
> 125 



0.5 max(c) 
19-25 
28-34 
27-33 
15-21 
j.5 max (c) 
204-209 
270-276 
0.10 max 
0.15 max 
0.25 max 
50 max 
O.IO max 
0.15 max 



<o) < (:i2 



IJAI. 145 



spccilic:t(i(Mi 



clear liquid [ 
10 max > 
> 125 ! 



2.S max (I) 

--35.45 

O'biax(e) ' L 

217-222 I 

252-258 I 

0:OK max | 

0.15 max B 

0.30 max i 

50 max- j 

O.IO max j 

0.15 max i 



(i\ < fl4 
(«*) > I IN 



Tabic 1 - t-IAL pnipcrties: typical values and .spccificalion.s 
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X 10^ minutes 






Retention 


Type 


Area 


Component name 






(minutes) 




Percent 




1 




1.S0 


BB 




Solvent 


2 




7^ 


BB 


: > ; 0-062 




3 


1 


8.42 


BP 


IU95 


1-Heptanol^-Bu^ v v 


4 


2 


8.69 


PP 


10.057 


1-Octanol^-Propyl ^ ^ 


5 


S 


9.C9 


FP 


9.489 


1-NonanoU-Ethyl 


6 


4 


9.33 


PB 


17.645 


1 TDecahol.2-Methy] 


7 


5 


11.03 


BB 


49.334 


1-Undecanol 


5 


6 


12,18 


BP 


0J310 


l-OctanoU2-ButyI+ 1 -HepcanoU-Pentyl 


9 


7 


12.43 


PB 


0,il7 


l-Nonanol,2-Propy] 


10 


8 


13.11 


BP 


0.108 


l-I>€canol2-Ethyi 


11 


9 


13.35 


PB 


0.229 


l-Undecanol,2-Mett»yl 


12 


10 


15.27 


BB 


0.593 


l^Dodecanol 


13 


11 


16.73 


BP 


0.241 


l-Nonanot,Z-ttuty{+l-OctanoI.2-Pentyi 


14 


12 


17.22 


PP 


0.081 


I- Deca noi,2-Propyl 


16 




17.59 


PB 


0.108 




16 


13 


iao5 


BP 


O.072 


1 -Un<iecanol,2-Ethyi 


17 


14 


18.31 


PB 


0.133 


l-I>o<Iecanol,2-MethyI 


18 


15 


20.43 


BB • 


0.326 


1-TridecanoI 



Figure 3 - tiAL 111: typical gas chromatogram 
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PK# ID# Retention Type Area Component Name 
(minutes) Percent 



1 




J.54 BB 


Solveru 


2 


1 


IZ38 BP 


6.992 l-OcUnoU-Butyl+ I-Hept»noU-Pe«tyl 


3 


2 


1^62 PB 


:v;vr ;:4XM0 l-Noi\ahoU-Propyr 


A 


3 


13.29 BP 


V7 3.845 1-DccanoU-Ethyl 


5 


4 


13^ PB 


7^ t-Undecanol,2-Methyl 


6 


5 


15.63 BB 


21.871 l-Dodecanol" 


7 


6 


. 1656 BP , 


6.640 l-0ctanol,2-Pentyl 


8 


7. 


17.13 PP 


5.86C l-Nonanol,2^tyl 


9 


8 


J 7.43 PB 


5.000 >-0ec.inol,2-Propyl 


10 


9 


18.21 BP 


4.644 l-Untlecanol.2-Ethyl 


11 


10 


18^5 PS 


8.948 l-Dodecanol^-Metiiyl 


12 


n 


20.82 BB 


24-415 l-Tridecanot 


13 


12 


2537 BB 


0.155 l-Tetr.idecanot 



Figure 4 - UAL 123: typical gas chromatoarajn 
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2.00- 



l.BO 



4,80- 



7^ 
o 
> 



1.00- 



0,60- 



0.60- 



JLJf 





0.00 



-» 1 — 

1-00 



a. do 

X 10^ mlnutcB 



— I 

3.00 



1 

4.00 





ID* 


Retention Type 


Area Component N^me 






(minutes) 


Percent 


1 




1.54 BB 




2 


1 


10-82 BP V 


^ tvdLb97:J^ * ^ 


3 


2 


12.00 PP 


. 6.066 n-Tctrade^^ 


4 


3 


' - 12.2T PP "S 


• ' 2J9d 1 i-6ctanol,2-Butyl+ l-Heptanol,2-Pentyl 




4 


1Z52 PB 


LS2S l-Konah<>I,2-Propyl ~ 


6 


5 


13.19 BP - 


l-pecanol,2-Ethyl 


7 


6 


13.47 PB 


: 3.844 l-Un4c£anoL2-Methyl 


a 


7 


15.46 BB 


lilW i-Dodecanol 


9 


8 


16^ BP 


3.655 1^.0ctonol,2*Pentyl 


10 


9 


16.97 PP 


3.387 l-Nonanol.2-Butyl 


u 


10 


17J29 PP 


2.898 |-Decan<>I,2-PrapyJ 


}2 


11 


18.07 PP 


2.690 l-UndecanoU2-Ethyl 


13 


12 


18.3$ PB 


5.183 1-DodecanoU-Methyl 


U 


13 


20.60 BB 


; M.i48 l-Trid€canoJ 


15 


14 


21.93 BP 


. 4.9 18 ! 1 -Nonanol,2-Pentyl+1 -Octanol^Z-Hexyl 


16 


15 


22.13 PP 


.2.999 i-DecanoU-Butyl 


17 


' 16 


22.48 PP 


2.464 l-UndecanoU-Propyl 


18 


17 


23.32 PP 


2.191 I-Di>decanol,2-Ethyl 


19 


18 


23.67 PB 


4.135 l-Tridecanol.2-Methyl 


20 


19 


25.96 B5 


11.972 l-T?trBdecanoI 


21 


20 


27.23 BP 


4.404 i-Dccandlv2-Pentyl+l-Nonanol,2-Hexyl 


22 


21 


27.44 PP 


1.925 l-UndecmoU-Butyl 


23 


22 


27.82 PB 


1.498 l-Dodecaiw>U2- Propyl 




23 


28.70 BP 


1.269 l-Tridccar.cJ,2-Ethyl 


25 


24 


29.02 PB 


2.364 l-T€tradecano(.2-Methyl 




-25 


31.29 BB 


5.441 1-Pentadecanol 



Figure 6 - UAL 125: typical gas chromatogram 
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2.00-n 



1.50- 



1.00- 



0.50- 



0.00 



1.00 




2.00 * 
X 10^ minutes 



3.00 



PK^ ID* 



Itet^ntion Type 
(minutes) 



Area Component Name 
Percent 



1 




1.48 BP 


Solvent 


2 




1,65 PB 




3 


] 


13.02 PP 


0.123 l-DecanoU2-Ethy) 


4 


2 


13.24 PP 


0.044 i-Unicca^ 


5 


3 


15.14 PP 


\6i45;l^^Podec^ ■::%:'^f-:- 


G 


4 


16.47 PP 


6.130 i-NononoU-Outyl^-l-Oc^^^ 


7 




16.72 PP 


0.048 '■^^i'^'.lv;--;) ■ . . 


8 


5 


17.06 PP 


0.6£» l-DecahoU-Propyj^ . 


9 




17.86 PP 


o.654-^-/.;. . ■ 


10 


6 


18.13 PP 


0.119 1-UmlecanoU-Ethyl" 


M 


7 


1S.G6 PP 


0.(»3 i-D<Klecanol»2-McthyI 


12 




19,55 PP 


0.040 


J3 




20.08 PP 


0.060 \ - 


14 


8 


20.26 PP 


0.371 1 :Triilocanol 


15 




21.18 PP * 


0.060 


16 


9 


21.84 PP 


9.524 1 -Nonanol.2.Pcntyl+ 1 -OctanoU-Hcxyl 


17 


10 


22.0G PP 


5.793 I-Decanoi.2-Butyl 


16 


U 


22.41 PP 


6.014 l-Undccanol,2- Propyl 


10 


12 


23.25 PP 


4.529 l-podecanol.2-£thyl 


20 


13 


23.63 PP 


8i)2C l-Tridecanol^-Methyl 


21 




25.30 PP 


0.178 


JZ2 


14 


25.98 PP 


23.207 l-Tctratlecanol 


ZS 


15 


27.21 PP 


9:168 I-Dccai>oU-PcntyI+l-NonanoU2-Hexyl 


24 


!6 


27.43 PP 


4.088 I- UndecanoU- Butyl 


25 


17 


27.79 PP 


3.370 l-Dodccanol,2- Propyl 


2G 




28.42 PP 


0.118 


27 


18 


28.B6 PP 


2.908 l-TridccaMoI.2.KtJiyl 


28 


19 


29.00 PP 


5.724 l-TetradecanoI,2-MetUy/ 


20 




00.33 PP 


0.057 


30 




30.56 PP 


0.102 


31 


20 


31.32 PB 


15.657 l-Pentadocanol 


32 




3236 SV 


0-160 



Figure 6 - LI AL 145: typical gas chroznatogram 
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4, ENVIRONMENTAL IMPACT AND SAFETY 



4.1. BIODEGRADABILITY 

Fundamental requisite of an alcohol used to produce surfactants is that its 
derivatives be biodegradable, 

LIAI^based anionic and nonionic surfactants fully comply with the specific 
standards set by EEC Directives 82/242 and 82/243, and those 
of Italian Law n" 136 of 26-4-83. 

All these LlAL-derived products are, in fact, over 90% biodegradable ; 
according to testing procedures established by the Organization for Economic 
Cooperation and Development (OECD). • 

4^2, ACUTE ORAL TOXICITY 

Tests in rat performed with the B-1 method described 

in EEC Directive 84/449 showed low levels of acute oral toxicity 

for alJ grades of LIAL (Table 2), 



ALCOHOL 


LD„ mg/Kg (rat) 


Male 


Female 


LL^Llll . , 


>5000. 


. > ,5000 


UAL 123 


>5(m 


>5000 


LL^L125 


>5600,v 


>5000 


UAL 145 


>5000 


: > 5000 



Tabic 2 - Aciite oral toxicity in rat 



4-3. ACUTE EYE IRRITATION 

The evaluation of mucosa-irritating propcrlics was determined in albino rabbit 
using the procedures prescribed by EEC Directive 84/449 under method B-5, 
The results obtained (Table 3), indicate only a moderately positive response. 
In all the cases these phenomena of slight irritation were seen to be rapidly 
reversible. 



ALCOHOL 


Iris 


Cornea 


Conjunctiva 


. Reddening 


Chemosis 


LIAL 111 


0 


0 


<2 


13 


LL\L123 


0 


0 


<2- 


1.5 


LIAL 125 


0 


0 


<2 


1-5 


LIAL 145 


0 


0 


< 2 


1.5 



Table 3 - Acute eye irrUation in albino rabhii 
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4.4. PRIMARY SKIN IRRITATION 

Skin irriuilion tests were performed in iilhino rabbit with the procedures 
prescribed under method B-4 of EEC Directive H4/449. 

The experimental results, shown in Table 4, indicate moderately acute irritating 
effects for LIAL. 



ALCOHOL 


Edema 


Erythema 






;in(l eschar 








LIALlll 


<2 


2 


LIAL 123 


<2 


<2 


UAL 125 


< 2 


<2 


LIAL 145 


<2 


<2 



Tabic 4 • Primary skin irritat ion in albino rabbit 



4.5, ALLERGIC SKIN SENSITIZATION * 

All four grades of LIAL were tested, using the Kligman-Magnusson method 
in Guinea pig, for the existence of any sensitizing properties. 
The procedures employed were those described under method B-6 
of EEC Directive 84/449. 

The results exclude any risk of allergic sensitization arising from contact 
with any grade of LIAL r rv < XiH ^ 
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5. PHYSICAL PROPERTIES 
5.1. DENSITY 

The variations in absolute density of the various grades of LIAL versus 
temperature, in the range between 20 and 50°C, are shown in Figure 7. 
The readings were taken with a precision digital density-meter, DMA model, 
produced by PAAR. 
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5.2. VISCOSITY 

Figure 8 ^hows the kinematic viscosily of LIAL versus temperature. 
MctLsurcmcnts were taken with a Caanon-Fcnske vLscnmetcr and cover 
a span of practiciil concern, ranging from pour pt)inl lo 50°C. 
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53. REFRACTIVE INDEX 

The refractive index for LTAL within a temperature range of 20 to 50* 
is shown in Figure 9. 



1-46 
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5.4. LI AL/WATER SYSTEMS 

The solubilily of water in LIAL is very limited and litllc influenced 

by icmpcraiure, at least in the temperature range of 10 to60''C. 

At room temperature Ihc solubilily of water in alcohols is, in fact, 

on the order of 1 to 1,6% (Figure 10). 

The solubility of alcohols in wjiler, determined only at 20°C, 

is less lhan 10 ppm. • 
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5^. mSCIBILlTY WITH ORGANIC SOLVENTS 

LIAL mix readily, even at room temperature, with the more common 

organic solvents. 

Table 5 shows the aspects of 1:1 mixtures (by volume) of the four grades 
of UAL with a series of organic solvents. 

Of all the solvents tested only ethylene glycol failed to form a mixture. 



SOLVENT 


LIAL in 


LIAL 123 


LIAL 125 


LIAL 145 


Ethyl acetate 


1 


' 1 


1 


1 


Ethanol 


1 


.1. 


1 


1 


Methanol 


1 


1 


1 


1 


Isopropanol 


1 


1 


1 


1 


Ethylene glycol 


2 


2 


2 


2 


Acetone 


1 


1 


1 


1 


Benzene 


1 


I 


1 


1 


Toluene 


1 


1 


I 


1 


;.Hesane; ' ^ 










'■"Docane ' 




'';'f';i ^""'^ 


:':'-t' 


... wM^b^,,.., 


Chloroform" * 






1 




Methylene chloride 


1 


1 


i:- ' 





Tabic 5 - Miscibiiity of UAL with organic solvents; ratio 1:1 try volume at room temperature 
1 = Homogeneous solution 2 ^ Two-phase system 
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6. APPLICATIONS 

The cxccllcnl physical and chemical properties of grades of LIAL make 

them aliracUvc products for applicalions in numerous industrial sectors. 

LIAL can easily be reacted with ethylene oxide, following conventional 

condensation techniques, to prcxlucc non-Ionic surfactants em ployed 

in detergent formulations and in other industrial applications. , 

Anionic surfactants, such as alkylsulfates and alkylelhcrsulfates, can be 

manufactured by sulfation of LIAL or of their cthoxylaled derivatives (LIALET) 

with air-diluted SO^ in thin-film reactors, or with chlorosulfuric acid ' 

acid in both continuous, and discontinuous equipments. 

These surfactants are employed in the manufacture of detergents 

and toiletries and as industrial auxiliaries, 

LIAL arc particularly suited for the synthesis of mono and polycarboxylic 

acid esters, used in the plasticizcr, lubricant and textile sectors. 

LIAL are also employed as co-solvenLs and cmuLsifiers in printing inks. 



7. TRANSPORT AND STORAGE 

LIAL arc stored in stainless steel or aluminu ■ ■.■...:^.y.,.-r'.. 

Because of their relatively low pour P5)inl t between 0 and ly'C; de[>ending 

upon the grade - LI AL present only m of storage , : > . 

duringihc winter monthst':- ^ . 

When outside temperatures make it advLsableio heat the product* heiiting 

should not exceed 45**C and hot water systems arc to be preferred. 

T(> prevent oxidation during prplorigeti storage, it is recommended 

that the product be kept under nitrogen and^ if pt^ssible, at room lempcralurc. 

LIAL alcohols are generally supplied in bulk by tanker, lank truck, 

or tank container- 

They may also be delivered in drums <^^ approximately 21 5 liter capacity. 
The chemical, physical and toxicological properties of all types of LIAL 
classify these products as non-haziirdous substances for transport 
by ship (IMO), rail (RID), or road (ADR). 

According to Annex II to the 7.1/78 MARPOL International Convention, 
LIAL in, LIAL 123 and LIAL 125 can be included in Ciitegory B 
with regard to the precautions to be taken for the w;*shing of the tanks 
after delivery, when shipping the products by sea. while LIAL 145 falls 
in Appendix HI (non-harmful products). 
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8. HANDLING AND FIRST AID 



LIAL alcohols present low levels of acute oral toxicity 
and are only moderately irritating. 

Consequently, prolonged or repeated contact with the skin and mucosa 
should be prevented. 

Protective clothing, Neoprcnc gloves and anti-spJash facial mask or goggles 

should be worn when handling these materials. 

In the event of contact, contaminated clothing should be removed 

and the part concerned flushed with abundant water. 

If the product is accidentally swallowed, vomiting should NOT be induced, 

to avoid any risk of the product being inhaled. 

Immediate medical attention should be sought. 

Due to their high flash point, LIAL are not classified as flammable substances. 
In the event of accidental spills, inert materials should be used to absorb 
the product and then sent to an incineration plant. 
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The informaiton and daia presented in this bullciin represent 
our bc« knowledge of the products concerned, hut the Company 
accepts no responsibility for ihcir dcrivaiivcs since ihc 
produciion and use of these arc nm under our dircci conirol. 
Nor should any information or data supplied herein he construed 
as encouraging Ihc use of our products in infrin^jcmcnts of any 
paieni rights of nnanufacture or applications^ 

LIAr, and IJALETare FniChcm Augusia rndustri^ilc Irade marks. 
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